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A QUANTUM FERMION REALISATION OF THE FINITE
DIMENSIONAL SPINOR REPRESENTATION OF Uq(osp(1|2n))
HENGYUN YANG AND YANG ZHANG
Abstract. The quantum supergroup Uq(osp(1|2n)) admits a finite dimensional spinor
representation, which does not have a classical limit. We construct a realisation of this
representation on the Fock space of q-fermions. We also generalise the construction
to the infinite dimensional spinor representations of Uq(osp(2m+ 1|2n)) for m,n ≥ 1
by using both quantum bosons and fermions. This leads to a new realisation different
from those obtained before by other researchers.
1. Introduction
The Clifford algebra has a deformation [5, 6] that is compatible with the action of the
quantum group Uq(so(m)). This makes it possible to construct the quantum analogue
of the spinor representation in terms of quantum fermions. The construction is similar
to the classical case, where spinor representations of orthogonal Lie algebras arise from
the corresponding Clifford algebras. However, as far as we are aware, none has tried to
generalise the construction to the quantum orthosymplectic supergroup [1, 9, 12, 13] by
using quantum fermions only. What deterred people from doing so is the well known fact
that the spinor representation of the orthosymplectic Lie superalgebra osp(2m+ 1|2n)
(n > 0) is infinite dimensional.
However, in the case of Uq(osp(1|2n)), there exists a finite dimensional irreducible
spinor representation, though this is not widely known. This representation does not
have a classical (i.e., q → 1) limit, thus its existence does not contravene the above
mentioned fact.
The aim of this note is to give a quantum fermion construction of this finite dimen-
sional spinor representation of Uq(osp(1|2n)) (see Theorem 2.5 and Proposition 2.6).
Our starting point is the observation that there exists an algebra homomorphism from
Uq(osp(1|2n)) to U−q(so(2n+1)) (cf. [10]), which makes it possible to construct spinor
representation of Uq(osp(1|2n)) using its counterpart of U−q(so(2n+1)). This method
fails in the general case of Uq(osp(2m+ 1|2n)) for m,n > 0 as there is no such algebra
homomorphism between Uq(osp(2m+1|2n)) and any quantum orthogonal or symplectic
groups; see [8].
In order to generalise the construction to Uq(osp(2m+1|2n)) form > 0, it is necessary
to bring quantum bosons into the picture. The quantum fermions and bosons together
form a deformed Clifford superalgebra Clq(m|n), the structure of which has been studied
extensively in the literature (see, e.g., [3]). However, the deformed Clifford superalgebra
is used quite differently in this paper (see Section 2.1 and Definition 3.1).
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Let Uq(osp(2m+1|2n)) be the quantum orthosymplectic group with Dynkin diagram
shown in (1.1) below. One of our main results, shown in Theorem 3.2, determines an
algebra homomorphism from Uq(osp(2m + 1|2n)) to deformed Clifford superalgebra
Clq(m|n). This together with the Fock space of Clq(m,n) give an infinite dimensional
irreducible representation of Uq(osp(2m+ 1|2n)) with the highest weight
(−1, . . . ,−1︸ ︷︷ ︸
m−1
, 1, . . . , 1︸ ︷︷ ︸
n
,
√−1q 12 ),
which is referred to as spinor representation of Uq(osp(2m+ 1|2n)). In particular, this
reduces to the algebra homomorphism between Uq(osp(1|2n)) and deformed Clifford
algebra Clq(n) when m = 0, from which we obtain an irreducible spinor representation
of dimension 2n for Uq(osp(1|2n)) with the highest weight
(1, 1, . . . , 1︸ ︷︷ ︸
n−1
,
√−1q 12 ),
see Theorem 2.5 and Proposition 2.6. Of particular interest is that this spinor rep-
resentation is not the deformation of any irreducible representation of osp(1|2n); see
Example 2.7. Comparing with [14, Theorem 3.1], we see that this is one of the integral
representations of Uq(osp(1|2n)).
Note that Uq(glm) and Uq(osp(1|2n)) are the regular subalgebras of Uq(osp(2m +
1|2n)), and we have Uq(osp(2m+1|2n)) ⊃ Uq(glm)⊗Uq(osp(1|2n)). In this paper, the
spinor representation of Uq(osp(2m + 1|2n)) is obtained by using the quantum boson
realisation of Uq(glm) [2] and quantum fermion realisation of Uq(osp(1|2n)). However,
our method can not be applied to the case of Uq(osp(2m|2n)), since Uq(osp(2m|2n))
does not contain Uq(osp(1|2n)) as regular subalgebra.
Relation to earlier work. Recall that there are various choices of Borel subalgebras
for the orthosymplectic Lie superalgebra osp(2m + 1|2n) (see [7] and [11]), which are
not Weyl group conjugate. They correspond to different simple root systems containing
different sets of odd simple roots. The Dynkin diagrams of simple root systems of
osp(2m+ 1|2n) can be classified into the following two types:
Type 1: × × . . . × >
1 2 m+ n− 1 m+ n
,
Type 2: × × . . . × >
1 2 m+ n− 1 m+ n
,
where a node ◦ corresponds to an even simple root; ⊗ to an odd isotropic simple root;
• to an odd non-isotropic simple root, and × stands for ◦ or ⊗, depending on whether
the simple root is even or odd. In particular, let Θ1 = {m,m+ n} be the index set for
odd simple roots, then the associated Dynkin diagram for (osp(2m+ 1|2n),Θ1) is
(1.1)
... ⊗ ... >
1 m− 1 m m+ 1 m+ n− 1 m+ n
.
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Another case, denoted by (osp(2m+1|2n),Θ2) with index set Θ2 = {n} for odd simple
roots, corresponds to the following Dynkin diagram
(1.2)
... ⊗ ... >
1 n− 1 n n+ 1 m+ n− 1 m+ n
.
The quantum boson-fermion realisation of Uq(osp(2m + 1|2n),Θ2) and quantum
fermion-boson realisation of Uq(osp(2m+ 1|2n),Θ1) were studied in [4], while [3] con-
stucted the irreducible representations of Uq(osp(2m + 1|2n),Θ2). In this paper, our
definitions of Uq(osp(2m + 1|2n),Θ1) and Clq(m,n) are different from the set up of
[3], though our approach is similar to theirs. This leads to a new realisation of
Uq(2m + 1|2n,Θ1) (see Theorem 2.5 and Theorem 3.2) different from those obtained
before. In Section 3.2, we shall generalise our method to obtain the realisation and
spinor representation of Uq(2m+1|2n,Θ) with arbitrary set Θ of odd simple roots; see
Theorem 3.7 and Proposition 3.8.
This paper is arranged as follows. In Section 2, we consider the quantum supergroup
Uq(osp(1|2n),Θ1) (m = 0 case) associated with the Dynkin diagram (1.1). Using
the deformed Clifford algebra Clq(n) and its finite dimensional Fock space Vq(n), we
construct the irreducible spinor representation of Uq(osp(1|2n),Θ1). In Section 3, we
generalise this method to the case Uq(osp(2m + 1|2n),Θ1), and obtain the infinite
dimensional irreducible spinor representation of Uq(osp(2m + 1|2n),Θ1), of which the
underlying space is the Fock space Vq(m,n) associated to the deformed Clifford algebra
Clq(m,n). More generally, we give the realisation of Uq(osp(2m + 1|2n),Θ) for any
set Θ of odd simple roots, and hence obtain the corresponding spinor representation of
Uq(osp(2m+ 1|2n),Θ).
2. Spinor Representation of Uq(osp(1|2n),Θ1)
We shall construct a quantum fermion realisation of the finite dimensional spinor
representation of Uq(osp(1|2n),Θ1) in this section. We first recall the general definition
of quantum orthosymplectic supergroup Uq(osp(2m+1|2n),Θ1). Then we introduce the
deformed Clifford algebra Clq(n) furnished with the Fock space Vq(n). As well as the
classical case, we present an algebra homomorphism from Uq(osp(1|2n),Θ1) to Clq(n),
which in turn gives us the irreducible spinor representation Vq(n) of Uq(osp(1|2n),Θ1).
2.1. Quantum orthosymplectic supergroup Uq(osp(2m + 1|2n),Θ1). Recall that
Θ1 = {m,m + n} with corresponding Dynkin diagram shown in (1.1). Denote the
symmetrisable (m + n)× (m+ n)-Cartan matrix A = (aij) of Uq(osp(2m+ 1|2n),Θ1)
by
A =


Am−1
−1
−1 0 1
−1
An−1
−1
−2 2


,
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where
An =


2 −1
−1 2
. . .
2 −1
−1 2


stands for the n×n Cartan matrix of the general linear Lie algebra. Define the sequence
(d1 . . . , dm, dm+1, . . . , dm+n−1, dm+n) = (−1, . . . ,−1, 1, . . . , 1, 1
2
)
such that diaij = djaji. Let q be an indeterminate over the complex field C, and let
qi = q
di .
For any superalgebra A = A0¯⊕A1¯, we denote by [ ] : A→ Z2 the parity functor, i.e.,
[a] = 0¯ if a ∈ A0¯ and [a] = 1¯ if a ∈ A1¯.
Definition 2.1. The quantum supergroup Uq(osp(2m + 1|2n),Θ1) [1, 9, 12, 13] is an
associative superalgebra over C(q
1
2 ) generated by ei, fi, k
±1
i (i = 1, 2, . . . , m + n) with
the Z2-grading
[ei] = [fi] = 0¯, i /∈ Θ1, [kj] = 0¯, j = 1, 2, . . . , m+ n,
[es] = [fs] = 1¯, s ∈ Θ1,
subject to the following relations
kik
−1
i = k
−1
i ki = 1, kikj = kjki,(2.1)
kiejk
−1
i = q
aij
i ej, kifjk
−1
i = q
−aij
i fj,(2.2)
eifj − (−1)[ei][fj ]fjei = δij ki − k
−1
i
q − q−1 ,(2.3)
e2m = f
2
m = 0,(2.4)
(Adei)
1−aij (ej) = (Adfi)
1−aij (fj) = 0 for aii 6= 0, i 6= j,(2.5)
AdemAdem−1Adem(em+1) = 0, AdfmAdfm−1Adfm(fm+1) = 0,(2.6)
where Adei(x) and Adfi(x) are defined by
(2.7) Adei(x) = eix− (−1)[ei][x]kixk−1i ei, Adfi(x) = fix− (−1)[fi][x]k−1i xkifi,
Relations (2.4)-(2.5) and (2.6) are referred to as quantum Serre relations and higher
order quantum Serre relations (see [9] or [8]), respectively .
Remark 2.2. Note that the standard expression
ki−k
−1
i
qi−q
−1
i
is replaced by
ki−k
−1
i
q−q−1
in (2.3). As
a result, q±
1
2 never appears in our definition. One can also define Uq(osp(2m+1|2n),Θ1)
over the field C(q), but we shall work over C(q
1
2 ) in order to construct the spinor
representations of Uq(osp(2m+ 1|2n),Θ1).
In the case of Uq(osp(1|2n),Θ1) (here Θ1 = {n}), the Cartan matrix A = (aij)n×n is
A =

An−2 2 −1
−2 2

 ,
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and (d1, . . . , dn−1, dn) = (1, . . . , 1,
1
2
) satisfies diaij = djaji. The associative superalgebra
Uq(osp(1|2n),Θ1) is generated by ei, fi, k±1i ( i = 1, 2, . . . , n) with the Z2-grading
[ei] = [fi] = 0¯, i 6= n, [kj] = 0¯, j = 1, 2, . . . , n, [en] = [fn] = 1¯,
satisfying relations (2.1)-(2.3) and (2.5). The quantum Serre relations (2.5) for gener-
ators ei (i = 1, 2, . . . , n) can be written more explicitly as
eiej − ejei = 0, |i− j| ≥ 2,(2.8)
e2i±1ei − (q + q−1)ei±1eiei±1 + eie2i±1 = 0, i± 1 6= n,(2.9)
e3nen−1 + (1− q − q−1)(e2nen−1en + enen−1e2n) + en−1e3n = 0.(2.10)
Similarly, replacing ei by fi in above equations yields quantum Serre relations for gen-
erators fi (i = 1, 2, . . . , n).
2.2. Deformed Clifford algebra Clq(n). Let n be a positive integer. We define the
deformed Clifford algebra Clq(n) over C(q
1
2 ) with fermionic generators ψi, ψ
†
i , v
±1
i (i =
1, 2, . . . , n) by the following defining relations
vivj = vjvi, viv
−1
i = v
−1
i vi = 1,(2.11)
viψjv
−1
i = q
δijψj , viψ
†
jv
−1
i = q
−δijψ†j ,(2.12)
ψiψj + ψjψi = ψ
†
iψ
†
j + ψ
†
jψ
†
i = 0,(2.13)
ψiψ
†
j+ψ
†
jψi = 0, i 6= j,(2.14)
ψiψ
†
i + qψ
†
iψi =v
−1
i , ψiψ
†
i + q
−1ψ†iψi = vi.(2.15)
Note that relations (2.15) are equivalent to the following
(2.15′) ψiψ
†
i =
qvi − (qvi)−1
q − q−1 , ψ
†
iψi = −
vi − v−1i
q − q−1 .
Lemma 2.3. For any 1 ≤ i, j ≤ n− 1, the following equations hold in Clq(n)
[ψiψ
†
i+1, ψ
†
n] = [ψi+1ψ
†
i , ψ
†
n] = 0,(2.16)
[ψiψ
†
i+1, ψj+1ψ
†
j ] = δi,j
viv
−1
i+1 − (viv−1i+1)−1
q − q−1 ,(2.17)
ψnψ
†
n + ψ
†
nψn =
q
1
2 vn + q
− 1
2v−1n
q
1
2 + q−
1
2
.(2.18)
Proof. Equations (2.16) are obvious by (2.13). Equations (2.17) follow easily from (2.13)
and (2.14) whenever i 6= j. For i = j, using (2.12) and ( 2.15′), we obtain
ψiψ
†
i+1ψi+1ψ
†
i − ψi+1ψ†iψiψ†i+1 = ψiψ†iψ†i+1ψi+1 − ψ†iψiψi+1ψ†i+1
=
1
(q − q−1)2 ((v
−1
i+1 − vi+1)(qvi − q−1v−1i ) + (vi − v−1i )(qvi+1 − q−1v−1i+1))
=
viv
−1
i+1 − v−1i vi+1
q − q−1 .
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Thus (2.17) holds for i = j. Finally, by (2.15′) we have
ψnψ
†
n + ψ
†
nψn =
qvn − (qvn)−1
q − q−1 −
vn − v−1n
q − q−1 =
q
1
2vn + q
− 1
2 v−1n
q
1
2 + q−
1
2
as required in (2.18). 
We now construct the Fock space Vq(n) for Clq(n). The vacuum vector |0〉 ∈ Vq(n)
is defined in the usual way
ψi|0〉 = 0, vi|0〉 = |0〉, i = 1, 2, . . . , n.
As a basis for Vq(n), we set
|r〉 := (ψ†1)r1(ψ†2)r2 . . . (ψ†n)rn |0〉,
where r = (r1, r2, . . . , rn) with ri ∈ {0, 1}. Note that Vq(n) is Z+-graded with the degree
assignments deg ψ†i = 1 for all 1 ≤ i ≤ n (here Z+ denotes the set of non-negative
integers). We set deg |r〉 =∑ni=1 ri and order the basis elements lexicographically, i.e.,
(2.19) |r〉 ≻ |s〉, if ri > si for the first i where ri and si differ.
For notational convenience, we denote by ei the n-tuple with 1 in the i-th position and
0 elsewhere.
Proposition 2.4. The Fock space Vq(n) is an irreducible Clq(n) module of dimension
2n under the action
(2.20)
vi|r〉 = q−ri|r〉,
ψi|r〉 = (−1)r1+···+ri−1 |r− ei〉,
ψ†i |r〉 = (−1)r1+···+ri−1 |r+ ei〉, i = 1, 2, . . . , n,
where |r± ei〉 = 0 if ri ± 1 /∈ {0, 1}.
Proof. The action (2.20) follows immediately from the defining relations for Clq(n), so
it remains to prove the irreducibility of Vq(n). Assume that Wq ⊆ Vq(n) is a nonzero
submodule and w =
∑
r
ar|r〉(ar ∈ C) is a nonzero element in Wq with the leading term
as|s〉 such that as 6= 0 and |s〉 is maximal with respect to the lexicographic ordering.
Then (ψ1)
s1 · · · (ψn)snw = ±as|0〉 ∈ Wq, which is nonzero and hence Wq = Vq(n). 
2.3. Spinor representation of Uq(osp(1|2n),Θ1). We proceed with the construction
of spinor representation of Uq(osp(1|2n),Θ1).
Theorem 2.5. The C(q
1
2 )-linear map π : Uq(osp(1|2n),Θ1)→ Clq(n) assigned by
ei 7→ ψiψ†i+1, fi 7→ ψi+1ψ†i ki 7→ viv−1i+1, i = 1, 2, . . . , n− 1,
en 7→
√−1(q 12 − q− 12 )−1ψn, fn 7→ ψ†n, kn 7→
√−1q 12 vn,
is an associative superalgebra homomorphism, where
√−1 is the imaginary unit.
Proof. We first show that the assignments of generators preserve the relations (2.1)-
(2.3) for 1 ≤ i, j ≤ n. Relations (2.1) directly follow from (2.11). Relations (2.2) are
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obvious whenever |i−j| ≥ 2, while in the case of j = i+1 we have for the first relations
of (2.2) that
π(ki)π(ei+1)π(k
−1
i ) = viv
−1
i+1ψi+1ψ
†
i+2vi+1v
−1
i = q
−1π(ei+1), i = 1, 2, . . . , n− 2,
π(ki)π(ei)π(k
−1
i ) = viv
−1
i+1ψiψ
†
i+1vi+1v
−1
i = q
2ψiψ
†
i+1 = q
2π(ei), i = 1, 2, . . . , n− 1,
π(kn−1)π(en)π(k
−1
n−1) =
√−1(q 12 − q− 12 )−1vn−1v−1n ψnvnv−1n−1 = q−1π(en).
The other remaining relations of (2.2) can be proved in the same way. By Lemma 2.3,
relations (2.3) hold under π for all 1 ≤ i, j ≤ n.
Now we turn to show that π preserves quantum Serre relations (2.8)-(2.10), and the
case of quantum Serre relations for fi can be proved along the same line. Relations
(2.8) are obvious from (2.17). Using (2.13), (2.14) and (2.15), we obtain
π(ei−1ei − qeiei−1) =ψi−1ψ†iψiψ†i+1 − qψiψ†i+1ψi−1ψ†i
=(ψ†iψi − qψiψ†i )ψi−1ψ†i+1
=v−1i ψi−1ψ
†
i+1.
This together with (2.12) and (2.13) lead to
π((ei−1)
2ei − (q + q−1)ei−1eiei−1 + ei(ei−1)2)
=π(ei−1)π(ei−1ei − qeiei−1)− q−1π(ei−1ei − qeiei−1)π(ei−1)
=ψi−1ψ
†
i v
−1
i ψi−1ψ
†
i+1 − q−1v−1i ψi−1ψ†i+1ψi−1ψ†i
=0.
Thus (2.9) holds for the case i − 1, while the case for i + 1 can be proved similarly.
Finally, relation (2.10) follows immediately from ψ2n = 0. 
Recall that the Fock space Vq(n) is an irreducible representation of Clq(n). Therefore,
we get an action of Uq(osp(1|2n),Θ1) on Vq(n) through the above homomorphism π.
This is called spinor representation of Uq(osp(1|2n),Θ1).
Proposition 2.6. The spinor representation Vq(n) of Uq(osp(1|2n),Θ1) is irreducible
with the highest weight vector |0〉 of weight (1, . . . , 1,√−1q 12 ). Furthermore, the dimen-
sion of Vq(n) is 2
n.
Proof. It remains to prove that Vq(n) is irreducible as Uq(osp(1|2n),Θ1)-module. As-
sume that U ⊂ Vq(n) is a nonzero Uq(osp(1|2n),Θ1) submodule. Let f =
∑
r
ar|r〉
be a nonzero element in U such that all terms in f are ordered lexicographically and
the nonzero leading term as|s〉 is the maximal one. Setting deg f = deg |s〉 =
∑n
i=1 si
and using induction on deg f , we aim to show that there exists N ∈ Z+ and nonzero
cq ∈ C(q) such that ei1ei2 . . . eiNf = cq|0〉 (1 ≤ i1, . . . , iN ≤ n), and hence the irre-
ducibility follows.
There is nothing to prove when deg f = 0 (in this case, N = 0), which means that
f is a scalar multiple of |0〉. Now we turn to the general case that deg f = k ∈ Z+
with the assumption that it is true for deg f = k − 1. In the leading term as|s〉 =
as(ψ
†
1)
s1(ψ†2)
s2 . . . (ψ†n)
sn |0〉, we have si ∈ {0, 1} for all 1 ≤ i ≤ n. Let j (1 ≤ j ≤ n) be
the maximal index such that sj = 1, then we obtain
enen−1 . . . ej|s〉 = ±
√−1(q 12 − q− 12 )−1|s− ej〉,
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which is still maximal among all terms of enen−1 . . . ejf with respect to the lexicographi-
cal ordering. This reduces to the case deg(enen−1 . . . ejf) = deg(enen−1 . . . ej |s〉) = k−1,
which is true by assumption. 
Example 2.7. The quantum supergroup Uq(osp(1|2),Θ1) is generated by e, f, k±1 sub-
ject to relations
kek−1 = qe, kfk−1 = q−1f, ef + fe =
k − k−1
q − q−1 .
The spinor representation Vq(1) is spanned by basis {|0〉, |1〉} with the action given by
k|0〉 = √−1q 12 |0〉, k|1〉 = −√−1q− 12 |1〉,
e|0〉 = 0, e|1〉 = √−1(q 12 − q− 12 )−1|0〉,
f |0〉 = |1〉, f |1〉 = 0.
It is clear that |0〉 is the highest weight vector of weight √−1q 12 . As a byproduct, Vq(1)
is not a deformation of any finite dimensional representation of osp(1|2), since the
dimension of irreducible representation of osp(1|2) must be odd, while the dimension
of Vq(1) is even.
3. Spinor representations of Uq(osp(2m+ 1|2n))
In this section, we introduce the deformed Clifford superalgebra Clq(m,n) furnished
with infinite dimensional irreducible Fock space, which is shown to be spinor repre-
sentation of Uq(osp(2m + 1|2n),Θ1) with Θ1 = {m,m + n}. Then we generalise our
construction to the case with arbitrary set Θ of odd simple roots and obtain the spinor
representation of Uq(osp(2m+ 1|2n),Θ).
3.1. Simple case with Θ1. Let us start by introducing a set of bosonic generators
φi, φ
†
i , u
±1
i (i = 1, 2, . . . , m), which are subject to the relations
uiuj = ujui, uiu
−1
i = u
−1
i ui = 1,(3.1)
uiφju
−1
i = q
−δijφj, uiφ
†
ju
−1
i = q
δijφ†j,(3.2)
φiφj − φjφi = φ†iφ†j − φ†jφ†i = 0,(3.3)
φiφ
†
j−φ†jφi = 0, i 6= j,(3.4)
φiφ
†
i − qφ†iφi =u−1i , φiφ†i − q−1φ†iφi = ui.(3.5)
Note that the relations (3.5) are equivalent to the following
(3.5′) φiφ
†
i =
qui − (qui)−1
q − q−1 , φ
†
iφi =
ui − u−1i
q − q−1 .
Definition 3.1. The deformed Clifford superalgebra Clq(m,n) is the associative super-
algebra over C(q
1
2 ) generated by bosonic generators φi, φ
†
i , u
±1
i (i = 1, 2, . . . , m) and
fermionic generators ψj , ψ
†
j , v
±1
j (j = 1, 2, . . . , n) with the Z2-grading
(3.6)
[u±1i ] = [v
±1
j ] = [φi] = [φ
†
i ] = 0¯,
[ψj ] = [ψ
†
j ] = 1¯,
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subject to the relations (2.11)-(2.15), (3.1)-(3.5), and the condition that the bosonic
and fermionic generators commute.
We are now in a position to construct Fock space Vq(m,n) of Clq(m,n). Let |0〉 ∈
Vq(m,n) be the vacuum vector, which satisfies
φi|0〉 = ψj |0〉 = 0, ui|0〉 = vj |0〉 = |0〉, i = 1, 2, . . . , m, j = 1, 2, . . . , n.
Denote by
|t〉 := (φ†1)t1(φ†2)t2 . . . (φ†m)tm(ψ†1)t¯1(ψ†2)t¯2 . . . (ψ†n)t¯n |0〉
the basis element for Vq(m,n), where t = (t1, t2, . . . , tm, t¯1, t¯2, . . . , t¯n) with ti ∈ Z+ and
t¯j ∈ {0, 1} for all 1 ≤ i ≤ m and 1 ≤ j ≤ n. Let [ti]q = (qti − q−ti)(q − q−1)−1 be the
q-integer and ei be the (m + n)-tuple with 1 in the i-th position and 0 elsewhere, the
action of Clq(m,n) on Vq(m,n) is determined by
ui|t〉 = qti |t〉, φi|t〉 = [ti]q|t− ei〉, φ†i |t〉 = |t+ ei〉, i = 1, 2, . . . , m,
vj |t〉 = q−t¯j |t〉, ψj |t〉 = (−1)t¯1+t¯2+···+t¯j−1 |t− em+j〉,
ψ†j |t〉 = (−1)t¯1+t¯2+···+t¯j−1 |t+ em+j〉, j = 1, 2, . . . , n.
Note that we set |t ± em+j〉 = 0 whenever t¯j ± 1 /∈ {0, 1}. By using similar method
as in Proposition 2.4, we conclude that Vq(m,n) is an infinite dimensional irreducible
representation of Clq(m,n).
Theorem 3.2. The C(q
1
2 )-linear map π from Uq(osp(2m + 1|2n),Θ1) to Clq(m,n),
defined by
ei 7→ φiφ†i+1, fi 7→ φi+1φ†i ki 7→ −uiu−1i+1, i = 1, 2, . . . , m− 1,
em 7→ φmψ†1, fm 7→ φ†mψ1, km 7→ umv−11 ,
em+j 7→ ψjψ†j+1, fm+j 7→ ψj+1ψ†j km+j 7→ vjv−1j+1, j = 1, 2, . . . , n− 1,
em+n 7→
√−1(q 12 − q− 12 )−1ψn, fm+n 7→ ψ†n, km+n 7→
√−1q 12vn
is an associative superalgebra homomorphism.
Proof. We need to show that the assignments of generators preserve the relations (2.1)-
(2.6). The proof of (2.1)-(2.5) is similar to that of Theorem 2.5, so we just prove that
π preserves the first relation of (2.6), which can be written explicitly as
(3.7)
emem−1(emem+1 − q−1em+1em)− qem(emem+1 − q−1em+1em)em−1
+ em−1(emem+1 − q−1em+1em)em − q(emem+1 − q−1em+1em)em−1em = 0.
By using Definition 3.1, we get
π(emem+1 − q−1em+1em) = φmψ†2(ψ†1ψ1 + q−1ψ1ψ†1) = q−1φmψ†2v−11 .
Hence the image of the left hand side of (3.7) equals
q−1φmψ
†
1φm−1φ
†
mφmψ
†
2v
−1
1 − φmψ†1φmψ†2v−11 φm−1φ†m
+ q−1φm−1φ
†
mφmψ
†
2v
−1
1 φmψ
†
1 − φmψ†2v−11 φm−1φ†mφmψ†1
=(φ2mφ
†
m + φ
†
mφ
2
m − (q + q−1)φmφ†mφm)φm−1ψ†2ψ†1v−11 ,
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which is zero since
(3.8)
φ2mφ
†
m + φ
†
mφ
2
m − (q + q−1)φmφ†mφm
=φmu
−1
m + qu
−1
m φm + (1 + q
2)φ†mφ
2
m − (q + q−1)(u−1m φm + qφ†mφ2m)
=0.

Note that Vq(m,n) is Z+-graded with the degree assignments deg φ
†
i = degψ
†
j = 1
for all 1 ≤ i ≤ m and 1 ≤ j ≤ n. Let s, t ∈ Z×m+ × {0, 1}×n be the (m+ n)-tuples, we
introduce the lexicographical-ordering |s〉 ≻ |t〉 if there exists integer a (1 ≤ a ≤ m+n)
such that the a-th entry of s is strictly bigger than the a-th entry of t, while the first
a − 1 entries of s and r are identical. For any f = ∑
t
at|t〉 with the nonzero leading
term as|s〉 such that |s〉 is maximal in the lexicographical ordering, we define its degree
by setting
deg f = deg |s〉 =
m∑
i=1
si +
n∑
j=1
s¯j .
Then we have the spinor representation Vq(m,n) of Uq(osp(2m+1|2n),Θ1) through the
above homomorphism π.
Proposition 3.3. The spinor representation Vq(m,n) of Uq(osp(2m + 1|2n),Θ1) is
irreducible with the highest weight vector |0〉 of weight (−1, . . . ,−1, 1, . . . , 1,√−1q 12 ),
where there are m− 1 copies of −1 and n copies of 1.
Proof. It can be proved by using the same trick as in Proposition 2.6. Taking a nonzero
element f =
∑
t
at|t〉 ∈ Vq(m,n), we use induction on deg f to show the assertion
that there exist N ∈ Z+ and nonzero cq ∈ C(q) such that ei1ei2 . . . eiN f = cq|0〉, where
1 ≤ i1, i2, . . . , iN ≤ m+ n.
There is nothing to prove when deg f = 0, and we turn to the general case that
deg f = k ∈ Z+ with the assumption that it is true for deg f ≤ k − 1. Suppose as|s〉 is
the leading term of f , we have
deg(e
s1+s2+···+sm−1
m−1 . . . e
s1+s2
2 e
s1
1 f) = deg(e
s1+s2+···+sm−1
m−1 . . . e
s1+s2
2 e
s1
1 |s〉) = deg(c′q|s′〉),
where 0 6= c′q ∈ C(q), s′ = (0, . . . , 0,
∑m
i=1 si, s¯1, . . . , s¯n) and
|s′〉 = (φ†m)
∑m
i=1 si(ψ†1)
s¯1(ψ†2)
s¯2 . . . (ψ†n)
s¯n |0〉.
Note that s¯i ∈ {0, 1} for all 1 ≤ i ≤ n, we have two cases now. If
∑n
j=1 s¯j 6= 0, then by
the assertion proved in Proposition 2.6 there exist 1 ≤ j1, j2, . . . , jN ′ ≤ n (N ′ ≥ 1) and
0 6= c′′q ∈ C(q) such that
deg(em+j1em+j2 . . . em+jN′e
s1+s2+···+sm−1
m−1 . . . e
s1+s2
2 e
s1
1 f)
= deg(em+j1em+j2 . . . em+jN′ |s′〉) = deg(c′′q(φ†m)
∑m
i=1 si|0〉) < k,
whence our assertion follows by assumption. Otherwise, we have s¯1 = s¯2 = · · · = s¯n = 0.
In this case |s′〉 = (φ†m)
∑m
i=1 si|0〉, and
deg(em|s′〉) = deg((φ†m)
∑m
i=1 si−1ψ†1|0〉) = k,
which reduces to the first case as (φ†m)
∑m
i=1 si−1ψ†1|0〉 is the form considered therein. 
3.2. General case with arbitrary Θ.
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3.2.1. General definition of Uq(osp(2m + 1|2n)). We begin with the root data of Lie
superalgebra osp(2m + 1|2n). Let Em|n be the (m + n)-dimensional vector space over
R with a basis consisting of elements εi (i = 1, 2, . . . , m) and δµ (µ = 1, 2, . . . , n).
We endow the basis elements with a total order , which is called admissible order if
ǫi  ǫi+1 and δµ  δµ+1 for all i, µ. Fix an admissible order and let E1  E2  · · · Em+n
be the ordered basis of Em|n. We define a symmetric non-degenerate bilinear form on
Em|n by
(3.9) (ǫi, ǫj) = −δij , (δµ, δν) = δµν , (ǫi, δµ) = (δµ, ǫi) = 0.
The set of positive roots of osp(2m+ 1|2n) can be realised as a subset of Em|n with
an admissible order . Explicitly, each choice of a Borel subalgebra of osp(2m +
1|2n) corresponds to a choice of positive roots, and hence a fundamental system Π =
{α1, α2, . . . , αm+n} of simple roots, where
αi = Ei − Ei+1, i = 1, 2, . . . , n− 1, αm+n = Em+n.
The Weyl group conjugacy classes of Borel subalgebras correspond bijectively to the
admissible ordered bases of Em|n. The Dynkin diagram associated to Π is of Type 1
or Type 2 shown in Section 1, depending on whether αm+n = Em+n = δn or αm+n =
Em+n = ǫm.
Denote by Θ ⊂ {1, 2, . . . , m+n} the labelling set of the odd simple roots in Π, that
is, αs ∈ Π is an odd simple root for any s ∈ Θ. Clearly, the simple root system Π
uniquely determines the set of odd roots, and vice versa. We define the Cartan matrix
of osp(2m+ 1|2n) associated to the simple root system Π (or equivalently, Θ) by
(3.10) A = (aij) with aij =


2(αi, αj)
(αi, αi)
, if (αi, αi) 6= 0,
−(αi, αj), if (αi, αi) = 0.
Note that (αi, αi) = 0 if and only if αi is an isotropic odd root. Let
di =


(αi, αi)
2
, if (αi, αi) 6= 0,
−1, if (αi, αi) = 0,
we have diaij = djaji. Let qi = q
di . To introduce general definition of Uq(osp(2m +
1|2n),Θ), we adopt the following notation:
[k]qi =
qi
k − qi−k
qi − qi−1 , {k}qi =
qi
k − (−qi)−k
qi + qi−1
, for k ∈ N,
[0]qi! = {0}qi! = 1, [N ]qi ! =
N∏
i=1
[i]qi , {N}qi! =
N∏
i=1
{i}qi, for 1 ≤ N ∈ N,
[
N
k
]
qi
=
[N ]qi !
[N − k]qi![k]qi!
,
{
n
k
}
qi
=
{N}qi!
{N − k}qi!{k}qi!
, for k ≤ N ∈ N.
In what follows, we write Uq(osp(2m + 1|2n),Π) := Uq(osp(2m + 1|2n),Θ) to em-
phasise the significance of the admissible order .
Definition 3.4. [8, 9] The quantum supergroup Uq(osp(2m+ 1|2n),Π) associated to
Π over C(q
1
2 ) is generated by ei, fi, k
±1
i (i = 1, 2, . . . , m + n), where es, fs(s ∈ Θ) are
odd and the rest are even. The defining relations are:
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(R1) relations (2.1), (2.2) and (2.3);
(R2) Serre relations: if i /∈ Θ, then for all j 6= i,
1−aij∑
k=0
(−1)k
[
1− aij
k
]
qi
eki eje
1−aij−k
i = 0,
1−aij∑
k=0
(−1)k
[
1− aij
k
]
qi
fki fjf
1−aij−k
i = 0;
if s ∈ Θ and ass = 2, then for all j 6= s,
1−asj∑
k=0
(−1) 12k(k+1)
{
1− asj
k
}
qs
ekseje
1−asj−k
s = 0,
1−asj∑
k=0
(−1) 12k(k+1)
{
1− asj
k
}
qs
fks fjf
1−asj−k
s = 0;
if ass = 0, then
(es)
2 = 0, (fs)
2 = 0;
(R3) high order Serre relations: if the Dynkin diagram contains sub-diagrams of the
following types:
(a) × ⊗ ×
s− 1 s s+ 1
, with as−1,s = −as,s+1, the associated higher order Serre
relations are
eses−1;s;s+1 + (−1)[es−1]+[es+1]es−1;s;s+1es = 0,
fsfs−1;s;s+1 + (−1)[fs−1]+[fs+1]fs−1;s;s+1fs = 0;
(b) × ⊗ > ✐
s− 1 s s+ 1
, where s = m+ n− 1 and αm+n = εm, and the associated
higher order Serre relations are
eses−1;s;s+1 + (−1)[es−1]es−1;s;s+1es = 0,
fsfs−1;s;s+1 + (−1)[fs−1]fs−1;s;s+1fs = 0;
(c) × ⊗ > ②
s− 1 s s+ 1
, where s = m+ n− 1 and αm+n = δn, and the associated
higher order Serre relations are
eses−1;s;s+1 − (−1)[es−1]es−1;s;s+1es = 0,
fsfs−1;s;s+1 − (−1)[fs−1]fs−1;s;s+1fs = 0;
where
ei;s;j =ei(esej − (−1)[ej ]qajsj ejes)
− (−1)[ei](1+[ej ])qais+aiji (esej − (−1)[ej ]qajsj ejes)ei,
fi;s;j =fi(fsfj − (−1)[fj ]qajsj fjfs)
− (−1)[fi](1+[fj ])qais+aiji (fsfj − (−1)[fj ]qajsj fjfs)fi.
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We write ǫm+µ := δµ for all 1 ≤ µ ≤ n. For later use, we give a precise characterisation
of the set of all admissible orders on ǫi (1 ≤ i ≤ m+n). Let Symm+n be the symmetric
group of degree m + n on the set {1, 2, . . . , m + n}. Recall that an (m,n)-shuffle in
Symm+n is an permutation σ ∈ Symm+n such that σ(i) < σ(j) for all 1 ≤ i < j ≤ m or
m < i < j ≤ m + n. Let ǫ1ǫ2 · · · ǫm+n be a word. Then the (m,n)-shuffle σ acts on it
by permuting the subscripts, i.e.,
(3.11) σ.ǫ1ǫ2 · · · ǫm+n := ǫσ−1(1)ǫσ−1(2) · · · ǫσ−1(m+n).
Clearly, Ei = ǫσ−1(i) (i = 1, 2, . . . , m + n) form an ordered basis for Em|n. This means
that any (m,n)-shuffle determines uniquely an admissible order on ǫi, and vice versa.
Thus, we arrive at the following lemma.
Lemma 3.5. The set of admissible orders  on ǫi, i = 1, 2, . . . , m + n, corresponds
bijectively to the set of (m,n)-shuffles σ in Symm+n.
3.2.2. Realisation of Uq(osp(2m+1|2n)). Fix an admissible order  on ǫi, 1 ≤ i ≤ m+n,
and let σ ∈ Symm+n be the corresponding (m,n)-shuffle. Now we proceed to give a
general definition of Clq(m,n)
 arising from the . For notational convenience, we
denote
φm+j := ψj , φ
†
m+j := ψ
†
j , u
±1
m+j := v
±1
j , j = 1, 2, . . . , n.
Then the (m,n)-shuffle σ acts on the word φ1φ2 · · ·φm+n as in (3.11), and we introduce
Φi := φσ−1(i) for all 1 ≤ i ≤ m + n. Similarly, we introduce the elements Φ†i := φ†σ−1(i)
and U±1i := u
±1
σ−1(i) for all 1 ≤ i ≤ m + n. Now the gradings (3.6) naturally induce the
Z2-gradings on Φi,Φ
†
i and Ui, that is,
[Φi] = [φσ−1(i)], [Φ
†
i ] = [φ
†
σ−1(i)], [U
±1
i ] = 0¯, 1 ≤ i ≤ m+ n.
Definition 3.6. The deformed Clifford superalgebra Clq(m,n)
 over C(q
1
2 ) is generated
by Φi,Φ
†
i and Ui (i = 1, 2, . . . , m+ n), subject to the following relations:
UiUj = UjUi, UiU
−1
i = U
−1
i Ui = 1,
UiΦjU
−1
i = q
−(−1)[Φj ]δijΦj , UiΦ
†
jU
−1
i = q
(−1)[Φj ]δijΦ†j ,
ΦiΦj − (−1)[Φi][Φj ]ΦjΦi = Φ†iΦ†j − (−1)[Φ
†
i ][Φ
†
j ]Φ†jΦ
†
i = 0,
ΦiΦ
†
j − (−1)[Φi][Φ
†
j ]Φ†jΦi = 0, i 6= j,
ΦiΦ
†
i − (−1)[Φi]qΦ†iΦi =U−1i , ΦiΦ†i − (−1)[Φi]q−1Φ†iΦi = Ui.
Note that Definition 3.1 is the special case of Definition 3.6 with (m,n)-shuffle σ = id.
The last two equations are equivalent to
ΦiΦ
†
i =
qUi − (qUi)−1
q − q−1 , Φ
†
iΦi = (−1)[Φi]
Ui − U−1i
q − q−1 .
Theorem 3.7. The C(q
1
2 )-linear map π from Uq(osp(2m+1|2n),Π) to Clq(m,n),
defined by
ei 7→ ΦiΦ†i+1, fi 7→ Φi+1Φ†i ki 7→ −(−1)[Φi+1]UiU−1i+1, i = 1, 2, . . . , m+ n− 1,
em+n 7→
√−1(q 12 − q− 12 )−1Φm+n, fm+n 7→ Φ†m+n, km+n 7→
√−1q 12Um+n,
is an associative superalgebra homomorphism.
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Proof. For the Dynkin diagram of Type 1, the proof of Theorem 3.2 has already shown
that the map π preserves the defining relations (R1) and (R2) in Definition 3.4. Simi-
larly, we can prove as in Theorem 3.2 that π preserves the defining relations (R1) and
(R2) in Definition 3.4 for the Dynkin diagram of Type 2.
Now we need to show that π also respects the higher order Serre relations (R3)
related to diagrams (a), (b) and (c). The cases with all ×’s corresponding to even
simple roots in diagrams (a) and (c) have also been covered by the proof of Theorem
3.2. The remaining cases with some or all ×’s being isotropic odd simple roots ⊗ can
all be proven in a similar way. Thus we will illustrate the proof by considering as an
example the following case of diagram (a):
⊗ ⊗ ⊗
s− 1 s s+ 1
.
There are two cases for the simple odd roots associated to this sub-diagram.
Case 1: the associated simple roots are
αs−1 = ǫs−1 − δs−1, αs = δs−1 − ǫs, αs+1 = ǫs − δs.
Then we have
Φs−1 = φs−1, Φs = ψs−1, Φs+1 = φs, Φs+2 = ψs,
Φ†s−1 = φ
†
s−1, Φ
†
s = ψ
†
s−1, Φ
†
s+1 = φ
†
s, Φ
†
s+2 = ψ
†
s,
U±1s−1 = u
±1
s−1, U
±1
s = v
±1
s−1, U
±1
s+1 = u
±1
s , U
±1
s+1 = v
±1
s .
Thus, the map π on corresponding generators is given by
(3.12)
es−1 7→ φs−1ψ†s−1, fs−1 7→ ψs−1φ†s−1, ks−1 7→ us−1v−1s−1,
es 7→ ψs−1φ†s, fs 7→ φsψ†s−1, ks 7→ −vs−1u−1s ,
es+1 7→ φsψ†s, fs+1 7→ ψsφ†s, ks+1 7→ usv−1s .
We shall prove that the images of (3.12) preserve the first relation given in diagram (a),
the second relation can be proved along the same line. Recalling the bilinear form in
(3.9) and Cartan matrix (3.10), we have
as−1,s = 1, as−1,s+1 = 0, as+1,s = −1, qs−1 = qs+1 = q−1.
and es−1;s;s+1 = es−1(eses+1 + qes+1es)− q−1(eses+1 + qes+1es)es−1. Note that
π(eses+1 + qes+1es) = ψs−1ψ
†
s(φ
†
sφs − qφsφ†s) = −qψs−1ψ†sus.
Therefore,
π(es−1;s;s+1) = ψs−1ψ
†
susφs−1ψ
†
s−1 − qφs−1ψ†s−1ψs−1ψ†sus.
By using Definition 3.6, we obtain
π(eses−1;s;s+1 + (−1)[es−1]+[es+1]es−1;s;s+1es)
=ψs−1φ
†
s(ψs−1ψ
†
susφs−1ψ
†
s−1 − qφs−1ψ†s−1ψs−1ψ†sus)
+ (ψs−1ψ
†
susφs−1ψ
†
s−1 − qφs−1ψ†s−1ψs−1ψ†sus)ψs−1φ†s
=φs−1φ
†
s(q
2ψ†s−1ψ
2
s−1 − ψ2s−1ψ†s−1)ψ†sus
=0.
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Case 2: the associated simple roots are
αs−1 = δs−1 − ǫs−1, αs = ǫs−1 − δs, αs+1 = δs − ǫs.
Similarly, we have the map π on corresponding generators given by
(3.13)
es−1 7→ ψs−1φ†s−1, fs−1 7→ φs−1ψ†s−1, ks−1 7→ −vs−1u−1s−1,
es 7→ φs−1ψ†s, fs 7→ ψsφ†s−1, ks 7→ us−1v−1s ,
es+1 7→ ψsφ†s, fs+1 7→ φsψ†s, ks+1 7→ −vsu−1s .
In this case,
es−1;s;s+1 = es−1(eses+1 + q
−1es+1es)− q(eses+1 + q−1es+1es)es−1,
π(eses+1 + q
−1es+1es) = φs−1φ
†
s(ψ
†
sψs + q
−1ψsψ
†
s) = q
−1φs−1φ
†
sv
−1
s .
By using Definition 3.6 and relation (3.8), we obtain
π(eses−1;s;s+1 + (−1)[es−1]+[es+1]es−1;s;s+1es)
=φs−1ψ
†
s(q
−1ψs−1φ
†
s−1φs−1φ
†
sv
−1
s − φs−1φ†sv−1s ψs−1φ†s−1)
+ (q−1ψs−1φ
†
s−1φs−1φ
†
sv
−1
s − φs−1φ†sv−1s ψs−1φ†s−1)φs−1ψ†s
=ψs−1ψ
†
s((q + q
−1)φs−1φ
†
s−1φs−1 − φ2s−1φ†s−1 − φ†s−1φ2s−1)φ†sv−1s
=0.
The second relation given in diagram (a) can be proved in the same way. This completes
the proof of our example, 
We now construct the Fock space Vq(m,n)
 of Clq(m,n)
. As a vector space,
Clq(m,n)
 is spanned by the basis elements
|t〉 :=
m+n∏
i=1
(Φ†i )
ti |0〉, t = (t1, t2, . . . , tm+n),
where ti ∈ Z+ if [Φ†i ] = 0¯, and ti ∈ Z2 if [Φ†i ] = 1¯, and |0〉 is the vacuum vector such
that
Φi|0〉 = 0, Ui|0〉 = |0〉, i = 1, 2, . . . , m+ n.
The action of Clq(m,n)
 on the Fock space Vq(m,n)
 can be derived explicitly from
the defining relations in Definition 3.6. By using similar method as in Proposition 2.4,
we conclude that Vq(m,n)
 is an infinite dimensional irreducible representation of
Clq(m,n)
.
Proposition 3.8. The spinor representation Vq(m,n)
 of Uq(osp(2m + 1|2n),Π) is
irreducible with the highest weight vector |0〉 of weight
(−(−1)[Φ2],−(−1)[Φ3], . . . ,−(−1)[Φm+n],√−1q 12 ).
Proof. It suffices to show that the superalgebra homomorphism π given in Theorem 3.7
is surjective, since Vq(m,n)
 is irreducible as Clq(m,n)
-module.
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It is easy to see that the image Im π contains generators Ui, i = 1, 2, . . . , m + n.
Since
(Φ†m+n−1Φm+n)Φ
†
m+n − (−1)[Φm+n]+[Φ
†
m+n−1][Φ
†
m+n]q−1Φ†m+n(Φ
†
m+n−1Φm+n)
=Φ†m+n−1(Φm+nΦ
†
m+n − (−1)[Φm+n]Φ†m+nΦm+n)
=Φ†m+n−1Um+n.
and U±1m+n,Φ
†
m+n,Φ
†
m+n−1Φm+n ∈ Im π, we obtain that Φ†m+n−1 ∈ Im π. Continuing
similar calculations, we conclude that Im π contains all generators Φ†i , i = 1, 2, . . . , m+
n. It can be proved in a similar way that the generators Φi, i = 1, 2, . . . , m + n are
contained in Im π. Therefore, π is surjective. 
Remark 3.9. Though Proposition 2.6 and Proposition 3.3 can be deduced immediately
from Proposition 3.8, their proofs are interesting in their own rights.
Remark 3.10. We remark that there is an associative algebra isomorphism between the
quantum supergroup Uq(osp(1|2n),Θ1) and quantum group U−q(so(2n + 1)); see [10]
and [8, Theorem 1.1]. Any representation, especially spinor representation (cf. [6]), of
U−q(so(2n+ 1)) can be translated to Uq(osp(1|2n)) via the preceding isomorphism. In
particular, we note that the highest weight of spinor representation of U−q(so(2n+ 1))
is (1, . . . , 1, (−q) 12 ), which is essentially the same as that in Proposition 2.6. More
generally, the above mentioned isomorphism does exist for any fundamental system of
osp(1|2n) (see [8, Theorem 1.1]), which ensures the existence of spinor representation
for Uq(osp(1|2n),Θ) with arbitrary Θ. Although there is no such associative algebra
homomorphism from Uq(osp(2m + 1|2n),Θ) to any quantum group, we are able to
generalise this construction in Theorem 3.7 and Proposition 3.8 by means of deformed
Clifford superalgebra Clq(m,n).
Acknowledgement. This work was done during the authors’ visit at the University
of Sydney. The authors thank Professor Ruibin Zhang for discussions and help in
preparing this paper. This work is supported by China Scholarship Council and Natural
Science Foundation of Shanghai (Grant No. 16ZR1415000).
References
[1] Bracken A J , Gould M D and Zhang R B 1990 Quantum supergroups and solutions of the
Yang-Baxter Equation Modern Physics Letters A5 no. 11 831-840
[2] Ding J 1999 Spinor representations of Uq(gˆl(n)) and quantum boson-fermion correspondence
Comm. Math. Phys. 200 399-420
[3] Doebner H-D, Palev T D and Stoilova N I 2002 Deformed Clifford Clq(n|m) and orthosymplectic
Uq[osp(2n+1|2m)] superalgebras and their root of unity representations J. Phys. A: Math. Gen.
35 9367-9380
[4] Floreanini R, Spiridonov V P and Vinet L 1991 q-Oscillator realizations of the quantum super-
algebras slq(m,n) and ospq(m, 2n) Commun. Math. Phys. 137 149-160
[5] Hakobyan T S and Sedrakyan A G 1993 Some new spinor representations of quantum groups
Bq(n), Cq(n), Gq(2) J. Math. Phys. 34 2554-2560
[6] Hayashi T 1990 Q-analogues of Clifford and Weyl algebras–spinor and oscillator representations
of quantum enveloping algebras Comm. Math. Phys. 127 129-144
[7] Kac V G 1978 Representations of classical Lie superalgebras Lecture Notes in Mathematics 676
597-626 (Berlin- Heidelberg-New York, Springer-Verlag)
[8] Xu Y and Zhang R B Quantum correspondence of affine Lie superalgebras arXiv: 1607.01142
SPINOR REPRESENTATION OF Uq(osp(1|2n)) 17
[9] Yamane H 1994 Quantized enveloping algebras associated with simple Lie superalgebras and
their universal R- matrices, enveloping superalgebras Publ. RIMS. Kyoto Univ. 30 15-87
[10] Zhang R B 1992 Finite-dimensional representations of Uq(osp(1|2n)) and its connection with
quantum so(2n+ 1) Lett. Math. Phys. 25 317-325
[11] Zhang R B 2014 Serre presentations of Lie superalgebras in Advances in Lie Superalgebras
Springer INdAM Series, Vol. 7, pp.235-280. Papi, Paolo; Gorelik, Maria (Eds.)
[12] Zhang R B, Bracken A J and Gould M D 1991 Solution of the graded Yang-Baxter equation
associated with the vector representation of Uq(osp(M/2n)) Phys. Lett. B 257 no. 1-2 133-139
[13] Zhang R B, Gould M D and Bracken A J 1991 Solutions of the graded classical Yang-Baxter
equation and integrable models J. Phys. A 24 no. 6 1185–1197
[14] Zou Y 1998 Integrable representations of Uq(osp(1|2n)) J. Pure Appl. Algebra 133 99-112
(H Y Yang) Department of Mathematics, Shanghai Maritime University, Shanghai
201306, China
E-mail address : hyyang@shmtu.edu.cn
(Y Zhang) School of Mathematical Sciences, University of Science and Technology
of China, Hefei 230026, China
(H Y Yang, Y Zhang) School of Mathematics and Statistics, University of Sydney,
Sydney 2006, Australia
E-mail address : yang91@mail.ustc.edu.cn
